We propose to use the 1.75 mr neutral beam in the Meson Lab to study the reaction
I.

Introduction
In the past few years coherent production processes off nuclei have become the subject 6~ i~tense experimental and theoretical study. Such processes are typically only possible with very high energy beams and the extension of these studies to NAL energies is of great interest. The requirement that the target nucleus remain intact and in its ground state for coherence considerably restricts the quantum numbers of the particle exchanged between the beam particle and the target nucleus, thus making such processes amenable to theoretical analysis. Nevertheless there is at present relat-ively little data to It is therefore possible to use a spectrometer with rather small aperture to detect both the p and n. If the vector momenta of the p and n are measured all the relevant kinematical quantities can be determined; these include the momentum of the incident neutron, the N* mass, tl=t_t . ml.n (= p2), 'the decay' angle, and the angle of the decay plane
.L relative to the production plane. The fit is with zero con straints. However the requirement that the t'-distribution must show a sharp peak whose width is characterized by the nuclear radius provides a means of estimating noncoherent background. Our experience at the AGS shows that it is indeed possible to obtain a clean signal. This will be discussed in the next section.
II. The AGS Experiment
The AGS experiment was completed last AUgust. The data analysis is well underway, but no results have yet been published. In many respects the experiment is easier at higher energies.
The circumstances of the AGS experiment were somewhat .
-. : Figure 2 shows the uncorrected incident neutron spectrum reconstructed from the carbon data. Figure 3 shows the dis tribution in t' for the carbon and lead data. The background under the coherent peak is ~ 20% for carbon· and somewhat less for lead. -This may be reduced somewhat as the analysis proceeds. No evidence for a peak corresponding to the /:,. (1236) can be s~en in the lead data. It may be that when the data analysis is further along, some evidence for /:,.(1236) production will be seen but at present there is no sign of it.
We are presently studying the angular distribution of the N* decay products in both the Jackson and helicityframes. This This requires a large number of events and sensitivity over as large a range of angles as possible.
Basically then the purpose of the NAL experiment would be to obtain good statistics over as large a range . of the -relevant variable9 as possible. From this we hope to determine the following:
1) The energy dependence of the cross sections
2)
The A dependence
3)
The dependence on N* mass So little is known about these processes at present that it is hard to predict exactly where the most important physics lies.'
It seems reasonable to expect that such information will go a long way in furthering our understanding of coherent production processes. Magnets -Two 24" X 72" (or larger) magnets for spectrometer.
Targets -Most of the running would be done with solid targets.
A hYdrogen-deuterium-helium target ~ 12" long may be used if available.
Machine time -'""300 hours tuneup, 400 hours running.
Other Requirements -A long spill is important since rates will be limited by chamber recovery time. A modest amount of fast electronics from the electronics pool will be sought. The spark chambers, on-line data acquisition electronics, and scintillation counters will be provided by the University of -875-295, Nev. 1969 (unpublished) . 
